INTRODUCTION
During the course of an experiment in which oestrogen and androgen pellets were implanted into rats, it was noticed that those with oestrogen implants were very restless and had the habit of chewing their food pellets and dropping the fragments through the wire floors of the cages. This observation led to a study of the relationship of sex steroid hormones and voluntary exercise in rats. That such a relationship exists has long been known. Wang (1923) observed that, when female rats were placed in activity cages and a daily record of their voluntary activity made, peaks occurred every 4 or 5 days. The ovariectomized female was much less active and her record showed no such peaks. As the peaks occurred on the days that the rats were in heat, it was concluded that the increased activity was part of the general condition of oestrus, a conclusion that was confirmed by Slonaker (1924 Slonaker ( , 1925 . This worker added the fact that activity was depressed during the latter part of gestation and in pseudopregnancy. He also recorded that males showed no regular peaks of activity. Richter (1933) showed that gonadectomy considerably reduced the spontaneous running activity of both sexes and abolished any rhythmic peaks.
It is clear from this work that the amount of spontaneous activity in both sexes is related to the presence of the gonads and it may be presumed that oestrogens and androgens are responsible for the higher level in normal as compared with gonadectomized rats. Hemmingsen & Krarup (1937) found that a synthetic oestrogen, 9 : 10 dihydroxy-9 : 10-di-n-propyl-9 : 10 dihydro-1 : 2 : 5 : 6-dibenzanthracene, injected into four spayed rats in¬ creased the activity of each of them. The daily activity range of the rats was, 27 before injection, between 497 and 1230 revolutions of the drum. After the injections, the means for these rats ranged from 3620 to 6400 revolutions. With injected theelin and theelol, these workers obtained weak responses in two of their rats. Richter & Hartman (1934) ( 1 ) The normal female showed typical 5-day cycles. Her 7-day average was, at first, about 2000 revolutions daily, but, after 10 weeks in the activity cage, it dropped to below 1000 and continued at that level.
(2) The ovariectomized female performed at first at a rate of 3000 revolu¬ tions a day but after 13 weeks she dropped to a little below 2000 revolutions daily.
( (5) The normal male showed a fluctuating activity level which varied from a weekly average of from 1500 to 2700 revolutions a day.
(6) The castrated male showed a very uniform average of about 300 revolu¬ tions a day.
(7) The castrated male with an oestrogen implant gave a peak of 6700 revolutions a day after 4 weeks had elapsed. Activity was declining and at 8 weeks a new pellet was then inserted. Activity rose by the 12th week to 11,000 revolutions a day, after which the decline was rapid. Another implant at 17 weeks brought a new peak of 12,000 revolutions a day reached in 21 weeks. Then the decline was again very rapid.
(8) The castrated male with an androgen pellet showed a rise that brought it level with the normal male at 6 weeks but its activity then gradually declined and further implants at 8 and 17 weeks elicited no response. The data represent the number of activity-drum revolutions recorded per day. The data represent the number of activity-drum revolutions recorded per day.
In the rats that had not previously been treated with oestrogen, the average daily activity showed a small rise, but there was no difference between the implants and the control. In no case did the level rise above 3000 revolutions. The rats that had been previously implanted with oestrogen behaved in a very different manner. During the 1st week, the rat with 20 mg of testosterone propionate rose to 12,400 revolutions and it increased that level in the 2 following weeks. The rat with 10 mg rose to 7600 and it, too, rose above that level in the 2 following weeks. The 1-mg rat rose to 7000 and then to 9300, but in the 3rd week its decline was precipitous. However 
